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(54) [Title of the Invention] IgE ANTIBODY - PRODUcIt I ON 
SUPPRESSOR AND ANTI-ALLERGIC AGENT 

(57) [Abstract] 

[Objects] A novel means for suppression of production of IgE 
antibody which plays an important role in the first stage of 
type I allergic reaction is provided whereby treatment and 
prevention of type I allergy are made easy. 

[Constitution] An IgE antibody production suppressor and an 
anti-allergic agent in which cells of lactic acid bacteria are 
an effective ingredient. 
[Claims] - 

[Claim 1] An IgE antibody production suppressor in which 

Cyrils of lactic i^cid bacteria, are ef f ective >.ngrcdient . 
[Claim 2] An anti-allergic agent in which cells of lactic 
acid bacteria are effective ingredient. 

[Claim 3] The IgE antibody production suppressor according 
to claim 1, wherein the lactic acid bacteria are Lactobacillus 
acidophilus, Lactobacillus brevls, Lactobacillus buchnerl, 
Lactobacillus easel, Lactobacillus delbrueckii, 

Lactobacillus fermentum, Lactobacillus helvetlcus, 
Lactobacillus kefir, Lactobacillus paracasei, Lactobacillus 
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plantarum, Lactobacillus rhamnosus, Lactobacillus salivarius, 
Streptococcus thermophylus, Lactococcus lactis, Lactococcus 
plantarum, Lactococcus raffinolactis, Leuconostoc lactis, 
Leuconostoc mesenteroides, Enterococcus faecalis, or 
Enterococcus faecium. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

Tlie present invention relates to an IgE antibody 
production suppressor which is effective for prevention and 
treatment of allergy. 

[0002] 
[Prior Art] 

Allergic diseases are classified into from type I to type 
IV according to their action mechanisms and the allergic 
disease, but the hay fever, atopic dermatitis, bronchial asthma, 

cZ.le^'^'Zxc rhi'ai tis-.^^i.iergic. o'^n-jurcoiviris..-and-^.rsod^ -al-l^r-g>^^ 
which causes distress to many people in Japan is an IgE 
antibody-dependent type I allergy. 
[0003] 

In an onset process of type I allergy, allergen-specific 
IgE antibody is firstly bonded to Fee receptor on the surface 
of basophiles in blood and mast cells in tissues and then 
allergen is bonded to that IgE antibody, whereupon cross-link 
is formed between IgE antibodies. As a result of such a 
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cross-link, mast cells and basophiles are stimulated, 
whereupon chemical transmitters such as histamine, serotonin, 
leukotriene and heparin are liberated and these act to produce 
various allergic symptoms . 
[0004] 

Symptomatic treatment using anti'^allergic agent a 
suppressing release of the above chemical transmitter, . an 
anti-histaminic agent suppressing the effect of released 
chemical transmitter, a steroidal agent having an 
anti-inflammatory action, etc. have been carried out for type 
I allergy up to now but these conventional drugs have side 
effects to some extent, whereby there it is difficult to 
determine the method of their use. 

[0005] 

If production of the IgE antibody which plays an 
important role in the first stage of onset of type I allergy 
cou-i-dr- =be* suppressed, that cTTcisiTi^^A'Ould^^ a • -f uitdwrne^n-if-al 
prevention and treatment. However, effective means for 
suppression of production of IgE antibody has hardly been 
developed at all. 

[0006] 

[Problems that the Invention is to Solve] 

Under such circumstances, an object of the present 

invention is to provide a novel means for suppression of 
production of IgE antibody^ which plays an important role in 
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the first stage of type I allergic reaction, is provided, so 

that treatment and prevention of type I allergy are made easy. 

(J 

[0007] 

[Means for Solving the Problems] 

The present invention which was successful in achieving 
the above object provides a suppressor for production of IgE 
ahtibody where cells of lactic acid bacteria are the effective 
ingredient, the present inventors being the first to find that 
cells of lactic acid bacteria suppress the production of IgE 
antibody. 

[0008] 

The present invention also provides a novel 
anti-allergic agent where cells of lactic acid bacteria are 
the effective ingredient, in which production of IgE antibody 
is suppressed whereby type I allergy is prevented or treated. 

[0009] 

- ----^-ft?- 'suppr^&siv^---actioi* of l^cti-cr — ^:ci<i Lwctcr-ia for 
production of IgE antibody has been confirmed by an antibody 
production test using spleen cells of mice which were 
previously immunized against ovalbumin antigen which is a 
representative food allergen (refer to the Examples which will 
be mentioned later) . 
[0010] 

Although there are dif f erences . to some extent in the 
lactic acid bacteria's suppression of production of IgE 
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antibody depending upon bacteria type and bacteria strain, such 
an action has been noted in all of Lactobacillus and Lactococcus 
the present inventors have investigated. Accordingly, there 
is no limitation upon lactic acid bacteria type at all in the 
present invention, and any lactic acid bacteria such as genus 
Lactobacillus, genus Streptococcus, genus Lactococcus, genus 
Leuconostoc, and genus Enterococcus may be used. 
[0011] 

Specific examples of preferred lactic acid bacteria for 
the present invention having particularly significant 
suppressive action for production of IgE antibody are 
Lactobacillus acidophilus^ Lactobacillus brevis, 

Lactobacillus buchneri, Lactobacillus casei, Lactobacillus 
delbrueckii, Lactobacillus fermentum, Lactobacillus 
hel^reticus, Lactobacillus kefir, Lactobacillus paracasei, 
Lactobacillus plantarum, Lactobacillus rhamnosus, 
" — Lac toh^'oill-us sa 1 irvarirtrsy Stjimptococciis therhV6pt^^x±sy 
Lactococcus lactis, Lactococcus plantarum, Lactococcus 
raffinolactis, Leuconostoc lactis, Leuconostoc 

mescenteroides, Enterococcus faecalis and Enterococcus 
faecium. Preferred ones among them are those where production 
amount of IgE is suppressed to not more than 30 ng/ml and, more 
preferably, not more than 10 ng/ml in the test for suppressive 
action for production of IgE antibody which will be mentioned 
later. 
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[0012J 

Lactic acid bacteria which are separated by a 
cell-collecting means such as centrifugal separation from the 
cultured product prepared by incubation according to any 
conventional method for incubation of lactic acid bacteria may 
be used as they are for the present invention. For the 
manufacture of the preparation, excipient, stabilizer, 
corrigent, etc. may be appropriately mixed followed by 
freeze-drying or dead cells may be prepared by heating and 
drying- It is also possible to manufacture a preparation by 
mixing with any other drug to the extent that the suppressive 
action of lactic acid bacteria for production of IgE antibody 
is not disturbed. Examples of dosage form are powder, tablets 
and drinks. 

[0013] 

The suppressive agent for production of IgE antibody and 
■ the canti-^ailargic agefit "aiceoTTi±ng'^to~the -pri&s^^ ir»vent:ici:r-=ire- 
usually administered by oral route. An appropriate dose is 
about 10 to 1,000 mg on the basis of cell weight per day for 
an adult. Acute toxicity and side effects upon administration 
for a long period have not been noted. 

[0014] 

The suppressive agent for production of IgE antibody and 
the anti-allergic agent according to the present invention are 
useful for prevention and treatment of allergic disease such 



6 



as hay fever, atopic dermatitis, bronchial asthma, allergic 
rhinitis, allergic conjunctivitis and food allergy. 

[0015] 
[Examples] 

Hereunder, the present invention will be illustrated by 
showing the result of tests of suppression of production of 
IgE antibody by various lactic acid bacteria. Incidentally, 
the lactic acid bacteria used for the test were those separated 
from human feces and digestive tract or dairy-related lactic 
acid bacteria, prepared by incubation of on an MRS medium by 
a conventional method, washing three times by suspending in 
aseptic water and by centrifugal separation, heating at lOO^C 
for 30 minutes and f reeze-drying. 

[0016] 

Test method: 

Female BALB/c mice of five weeks age were vaccinated with 
aiuiv-iiiiika'" hy^S±"05^ uvan x * o £ 1 -lug (100 |U )- - tx> -i^^ii'ch " 

of ovalbumin was adsorbed, the spleen was excised therefrom 
after two weeks and a unicellular floating liquid was prepared. 
This was incubated together with ovalbiomin (20 ^g) and 
heat-killed cells of lactic acid bacteria (0.04 \ig) using an 
RPMI 1640 medium (containing 100 U/ml of crystalline penicillin 
G potassium and 100 ^ig/ml of streptomycin sulfate) containing 
10% fetal bovine serum, 6 x 10^/200 ^il/well (a 96-well 
flat-bottom microplate; Nunc) . The incubation was conducted 
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under the condition of 5% carbon dioxide gas at 37**C. The 
supernatant liquid of the culture on the 14th day was collected 
and the amount of IgE antibody therein was measured by a 
sandwich ELISA method. Then, monoclonal anti--mouse IgE 
antibody (R35-92; tradename: Rm-E-olP; Pharmingen) , which is 
a primary antibody, was dissolved in a sodium carbonate buffer 
to make 5 fig/ml and then 50 jil thereof was added to a .96-well 
microplate and adsorbed at 4**C for one night. After that, 
blocking was conducted, 5.0 ill of the supernatant liquid of 
culture was added and the mixture was incubated at 37**C for* 
90 minutes. Then -50 |il of biotin-labeled • anti-itiouse 
monoclonal IgE antibody (LO-ME-2) diluted 200-fold with a 
physiological saline buffered with phosphate containing 0.5% 
Triton X-100 was added thereto as the secondary antibody and 
incubation was conducted at 37**C for 90 minutes. Then 50 fil 
of peroxidase-labeled streptoavidin (Serotec) diluted 
•^■OC-*-foicr--,r^itir=^-phyto^^ with phosphate^* 

containing 0.5% of Triton X-100 was incubated at 37**C for 90 
minutes. To 100 ml of a buffer for colorization (citric 
acid-phosphoric acid, buffer) were added 40 mg of 
o-phenylenediamine and 20 ^1 of 30% aqueous hydrogen peroxide 
to form a substrate solution, 100 jil of the resulting substrate 
solution was added to a well, an enzymatic reaction was 
conducted, and absorbance at 4 92 nm was measured. From a 
standard curve prepared from a monoclonal mouse IgE standard 
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solution, the amount of IgE antibody (ng/ml) in the supernatant 
liquid of culture was determined. 
[0017] 

Result of the test is shown in Table 1. 
[Table 1] . 

Produced Amount of IgE 

Lactic Acid Bacteria (nq/mR 

Lactobacillus acidophilus (ATCC 4356) 28.12 

Lactobacillus acidophilus (ATCC 4357) 8.09 

Lactobacillus acidophilus (ATCC 11975) 8.36 

Lactobacillus acidophilus (JCM 1 028) 21 .98 

Lactobacillus acidophilus (JCM 1 229) 1 0.49 

Lactobacillus bravis {ATCC ^4eB9) 10.66 . 

Lactobacillus buchneri (ATCC 4005) 1 3.94 

Lacto/)ac///i/s case/ (ATCC 393) 10.13 

Lactobacillus delbrueckii (ATCC 11 842) . 9.51 

Lactobacillus fermantum (ATCC 1 493 1 ) 9.61 

Lactobacillus gassah (DSM 20234) 65.95 . 

Lactobacillus heh/eticus (ATCC 1 5009) 28.56 

Lactobacillus johnsonil (JCM 2012) 37.22 

Lactobacillus kefir (NRIC 1693) 8.22 

Lactobacillus paracasel (NCDO 1 51 ) 9.37 

Lactobacillus plantanum (ATCC 1491 7) 12.93 

Lactobacillus rhamnosus (ATCC 7469) 25. 1 1 

Lactobacillus salivarius (ATCC 1 1 74 1 ) 8.00 . 

Straptococcus therwophilus {AJCC ^9258) . 3.92 

Streptococcus thermophilus (YIT 2001 , PERM P-1 1 891 ) 8.98 

Streptococcus thermophilus (ATCC 14486) 8.68 

Streptococcus thermophilus (YIT 2021 ) 2.00 

StrepTcccK^ustherfnpphilus(NCDO B2V>^^.^.:,.^ ^ ^ 

Stmpiococcus thermophilus (ATCC 1 9287) * 24.63 

Lactococcus lactis (ATCC 19257) 28.78 

Lactococcus plantarum (ATCC 43199) 5.76 

Lactococcus raffinolactls (ATCC 43920) 5.45 

Leuconostoc lactise (ATCC 1 1 9256) 4. 30 . 

Leuconostoc mescenteroides (ATCC 1 9254) 8.06 

Enterococcus faecalis (ATCC 1 9433) 2.46 

Enterococcus faecium (ATCC 1 9434) 18.11 

Control (no lactic acid bacteria added) 100.81 . 



[0018] 

The same suppressive action for production of IgE 
antibody as above was also confirmed for protein antibody other 
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than ovalbumin such as pollen and tick antigen. 
[0019] 

[Advantages of the Invention] 

The suppressive agent for suppressing production of IgE 
antigen and the anti-allergic agent according to the present 
invention comprise lactic acid bacteria which constitute human 
intestinal bacterial flora or lactic acid bacteria which have 
been utilized for a long time for the manufacture of dairy 
products. Therefore, they are safe even when orally ingested 
for a long period continuously and, further, they should 
exhibit synergistically the useful actions which lactic acid 
bacteria have been known to have such as the effect of calming 
intestinal disorder, anti-tumor action, anti-mutation action, 
immunostimulation action, hypotensive action, anti-ulcer 
action and hypocholesteremic action. Accordingly, when they 
are used, prevention and treatment of various kinds of allergic 
aisecises becoine" s"±'5ndfticanti-y-"Oas-ier ;- - 
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:54) IMMUNO-GLOBUUN E ANTIBODY PRODUCTION SUPPRESSANT AND ANTIALLERGIC AGENT 

;57)Abstract: 

PURPOSE: To obtain an IgE antibody production suppressant containing a bacterial cell of lactobacillus as an 
active ingredient, not only safe even if continuously ingested for a long period, but also making useful action such 
35 intestine- control action of lactobacillus to integrally act and effective in preventing and treating various kinds 
ryf allergic diseases. 

CONSTITUTION: This IgE antibody production suppressant contains bacterial cell of lactobacillus as an active 
ngredienL Lactobacillus acidophilus (ATCC 4356), Lactobacillus brevis (ATCC 14869). Lactobacillus buchneri 
:ATCC 4005). Lactobacillus case! (ATCC 393), Lactobacillus delbrueckii (ATCC 11842). Uctobacillus fermentum 
>^TCC 14931), etc., is preferably used as the lactobacillus. 
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